-http://www.style.co.kr/vogue/ software systems. 6 ) Current 3D apparel CAD systems have integrated pattern making, 3D fabric representation, 3D fitting and draping simulation 7) , and the connection to actual manufacturing process. 8) Great attention has been shown to the studies on the fashion and textile materials utilizing the 3D digital technologies including 3D apparel CAD systems. Lee Seonkyung addressed the issues of the improvement and supplement in terms of 3D apparel CAD systems by analyzing the disparities in the virtual apparel and the actual counterpart. 9 ) Park Hyunjeong presented the patterns of knit jackets suitable for the somatotypes and tried to verify the fitting of the virtual jackets simulated by the 3D virtual try-on systems. 10) Lee Suyeon prepared actual and virtual experimental apparels, and studied on the effective manufacturing methods of the custom tailored apparels.
11)
A multitude of studies on the ornamented clothing have been reported. Jung Kyunghee studied the dress designs adapted by embossed materials to impart her works with the relief appearance centered around the tucking methods.
12)
Kim Jiyoung reported on the three-dimensional fashion design by surface decoration focused on the relief through sewing techniques, including ruching ornamentation methods and a few other methods. 13) Central to the existing three-dimensional digital clothing are the design of actual clothing and properties and the structures of the elements, considering micro-scale approaches.
As described above, the relief effects, threedimensional elements and drapes are vastly affected by the fabric weaves, textile finishing methods, textile properties, fiber types, and yarn structures. Therefore, it is of prime importance to understand the relationships among the factors and effects.
The properties of selected fabrics will be analyzed, and the appearance changes via the three-dimensional reconstruction on the decorative elements will be reviewed in this study.
Physical properties of eight materials, which can be utilized on a par with current fashion trend, have been specified. For more sophisticated investigation, external appearance of the material was investigated by 3D scanning. 14) In order to examine the physical properties of fabric specimens, KES(Kawabata Evaluation System) measurements 15) , comprising tensile, bending, shear, compression, and surface characterization were made. Fabric stiffness measurement was implemented using the Flexometer method based on cantilever principle.
Based on the results virtual fabrics and clothes were simulated using the CLO 3D 16) , one of 3D apparel CAD systems.
In this study, matching physical characteristics of material used in decorating elements, and analyzing external appearance using the 3D scanning were performed. In addition, physical property of material was simulated by fabricating 3D virtual clothes and material. It is expected that the study will be a valuable data for developing efficiency in fabrication of clothes through the three-dimensional digital clothing system. 
II. Experiments 1. Fabric Specimens

Fabric stiffness measurement
Flexometer method(KS K0539) was adopted to measure fabric properties related to stiffness. This is based on the cantilever principle.
Measurement involves pushing a fabric specimen over an edge until one end of the bent specimen touches a specified angle(41.5°).
Specimens for warp and filling directions were prepared. Calculations were made according to the following equations. 
Measurement using the KES-FB system
Physical and mechanical properties of fabrics at low deformation range were measured using the KES-FB system. Tensile, shear, bending, compression, and surface properties were measured.
18)
3D scanning
Three-dimensional shape of the decorative object, especially pliable textile fabric object, is generally difficult to define. Therefore, it is necessary to measure the surface shape of the fabric object without mechanical contact. 3D
scanning based on a structured light method 19) was employed in the measurement. A monochromatic CCD camera and a projector (DLP type, native pixels 1024x768) were connected to a PC for the measurement and analysis.
20)
Image of fabric specimen mounted on the In order to analyze the appearance of the decorative element, 2x10cm fabric specimen was sewn together at the both ends, resulting in a loop shaped fabric ornament. The image of the loop type decorative element was captured based on the same method described above. 
Preparation of virtual decorative elements using 3D virtual clothing system
KES Measurement result
Shape analysis based on the 3D scanning
Each specimen was cut to the size of 2x10cm in warp direction. Both ends of the specimen was sewn together. The vertical shape of the loop specimen was scanned using the 3D scanner. Data file was save as OBJ file format.
The surface contour of the scanned object was plotted on a chart using Excel software. may be attributable to the fact that the length of the loop is shorter than the Flexometer measurement scheme.
As shown in <Figure 13>, the correlation between the highest points of the specimens and the C, drape stiffness, shows 0.67. Therefore, the 3-dimensional effect and the physical properties of fabric specimens are highly related as shown in the results. 
IV. Conclusion
The recent development of computer graphics, 
